
APPENDIX I 
Preliminary Pipeline Assessment 

Preliminary assessment prepared by Carollo 
Engineers, August 2001.  

Technical memorandum and map prepared by 
IDModeling, Inc., April 2010 
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D R A F T  T E C H N I C A L  M E M O R A N D U M   

 

Feasibility Study to Provide Desalinated Water 
Supplies to Huntington Beach and the West 
Orange County Water Board Feeder Pipelines 
PREPARED FOR: Poseidon Resources Corporation 

PREPARED BY: IDModeling, Inc. 

DATE: December 16, 2009, revised April 30, 2010 

 

General Background 
A seawater desalination facility in the City of Huntington Beach (Huntington Beach) 
is proposed to provide water to cities and water agencies in Orange County, 
California. The objective of this project was to perform a feasibility study on the use 
of existing transmission pipelines (owned and operated by Huntington Beach) to 
convey water through Huntington Beach to meet demands within Huntington Beach 
and north of Huntington Beach along the existing West Orange County Water Board 
Feeder (WOCWBF) No. 2 Pipeline. The goal of this feasibility study was to 
determine if it is feasible to convey desalinated seawater through these pipelines 
and, if so, to determine the reasonable capacity that could be conveyed. 

The WOCWBFs No. 1 and No. 2 supply water to Huntington Beach, Garden Grove, 
Westminster, and Seal Beach. Currently, water is supplied to these pipelines from 
the West Orange County Feeder (WOCF), which is owned and operated by the 
Metropolitan Water District of Southern California (MWD). This study examines the 
feasibility of replacing some or all of the MWD supplies in the WOCWBF pipelines. 
This study does not propose to have desalinated water enter the WOCF.  

Existing Transmission Facilities 
Huntington Beach receives imported supplies through connections with MWD. 
Three of these connections include: OC-9, OC-35 and OC-44. The OC-9 and 
OC-35 connections receive supplies from the WOCF. The OC-44 connection 
receives water from the East Orange County Feeder No. 2 (EOCF#2). The OC-44 
connection is located near the San Joaquin Reservoir and the connection is at the 
south end of the EOCF#2. Since all three of these connections are outside of the 
service area for Huntington Beach, imported supplies are conveyed to Huntington 
Beach through transmission mains. A brief description of each of these pipelines 
follows. Figure 1 presents the locations of these connections and the transmission 
pipelines that connect to the Huntington Beach water system. 

West Orange County Water Board Feeder No. 1 
The WOCWBF#1 supplies imported MWD water to two water agencies through the 
OC-9 connection to the WOCF. Connections along the WOCWBF#1 provide water 
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to the City of Westminster. At the end of the pipeline, Huntington Beach has a 
connection where it reduces the pressure to about 80 pounds per square inch (psi) 
and allows the water to flow into another transmission main, referred to in this study 
as the HB OC-9 pipeline, which is owned and operated exclusively by Huntington 
Beach. The contractual capacity within the OC-9 connection and WOCWBF#1 
pipeline for HB is 14 cubic feet per second (cfs), which is approximately 9.0 million 
gallons per day (MGD). 

West Orange County Water Board Feeder No. 2 
The WOCWBF#2 supplies imported MWD water to four water agencies through the 
OC-35 connection to the WOCF. Connections along the WOCWBF#2 provide water 
to the cities of Garden Grove, Seal Beach, and Westminster. At the end of the 
pipeline, Huntington Beach has a connection where it reduces the pressure to about 
80 psi and allows the water to flow into another transmission main, referred to in this 
study as the HB OC-35 pipeline, which is owned and operated exclusively by 
Huntington Beach. Huntington Beach’s contractual capacity within the OC-35 
connection and the WOCWBF#2 pipeline is 20 cfs (13 MGD). At the southern end 
of the WOCWBF#2, Huntington Beach also has a pumping station that can be used 
to increase the pressure of the water it receives. This station is used to meet peak 
demands and for fire protection within the HB system .only used when the pressure 
in the WOCWBF#2 is lower than the pressure needed by Huntington Beach’s 
distribution system. 

OC-44 Pipeline 
The OC-44 Pipeline supplies imported MWD water to two water agencies through 
the OC-44 connection to the EOCF#2. Connections along the OC-44 Pipeline 
provide water to the Mesa Consolidated Water District. At the end of the pipeline, 
Huntington Beach has a connection where it reduces the pressure to about 86 psi 
and allows the water to flow into another transmission main, referred to in this study 
as the HB OC-44 pipeline, which is owned and operated exclusively by Huntington 
Beach. Huntington Beach’s contractual capacity within the OC-44 connection and 
the OC-44 Pipeline is 15 cfs (9.7 MGD).  

Analysis Assumptions 
The assumptions made during the analysis include the following: 

1. Total supply from the proposed desalination plant is 50  MGD, which is 
approximately 77 cfs. 

2. The surface water elevation of the desalination plant clear well reservoir is 
10 ft-msl. 

3. The existing minimum pressure within the OC-44 Pipeline is 150 psi. 

4. The maximum hydraulic grade line downstream of the Coastal Junction 
pressure regulating station is 485 ft-msl. This was identified in a prior study 
as an MWD requirement to protect the Irvine Cross Feeder. 

5. The minimum pressure downstream of the Huntington Beach pressure 
regulating stations at the southern end of the WOCWBF#1 and WOCWBF#2 
pipelines is 80 psi. 
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6. Demands on the EOCF#2 are based on projected water demands obtained 
from MWDOC. 

7. Demands for Huntington Beach, Garden Grove, Seal Beach, and 
Westminster are based on their respective existing capacity in the OC-9 and 
OC-35 connections and the WOCWBF#1 and WOCWBF#2 pipelines. 

8. The maximum velocity in the existing Huntington Beach transmission 
pipelines was assumed to be 7 feet per second (fps). 

9. Huntington Beach requires a minimum pressure of 80 psi downstream of the 
pressure regulating stations that feed water to the HB OC-9 and HB OC-35 
pipelines and a minimum pressure of 86 psi on the downstream side of the 
pressure regulating station at the end of the OC-44 Pipeline. 

Hydraulic Analysis 
The existing hydraulic computer model (developed as part of prior studies) was 
used for this study to determine the hydraulic capacity of the existing Huntington 
Beach transmission pipelines to provide adequate pressure and flow from the 
proposed desalination facility to Huntington Beach, Garden Grove, Seal Beach and 
Westminster. For this study, the following facilities were added to the model:  

• OC-9 connection and the WOCWBF#1 pipeline 
• OC-35 connection and the WOCWBF#2 pipeline 
• Pipelines in Huntington Beach that include: HB OC-9, HB OC-35, and 

HB OC-44  

The water from the proposed desalination facility is proposed to supply water to 
Huntington Beach through two connections. The locations of the proposed 
connections include: 

• Proposed Connection No. 1 – Located adjacent to the proposed desalination 
plant. 

• Proposed Connection No. 2 – Located at Adams Avenue and Brookhurst 
Street. Note that this is an existing connection to Huntington Beach’s 
system, which has an existing capacity of 15 cfs (9.7 MGD). For flows up to 
15 cfs, the existing pressure reducing facility should be adequate. For flows 
above 15 cfs, the existing pressure reducing facility may need to be 
modified. 

The proposed Connection No. 1 would allow Huntington Beach to take 5 cfs directly 
from the proposed desalination facility.  Connection No 2 would supply desalinated 
seawater to Huntington Beach using the existing HB OC-44 pipeline and distribute 
desalinated water to the HB OC-09 and HB OC-35 pipelines.   

The water demands supplied by the WOCWBF#1, WOCWBF#2, and OC-44 
pipelines for the various water agencies are shown in Table 1. Table 2 and Table 3 
show the ownership by reach for the WOCWBF#1 and WOCWBF#2 pipelines. 
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Table 1 – Ownership Capacities for OC-9, OC-35 and OC-44 Connections 
Ownership Capacity (cfs) Water Agency 

OC-9 OC-35 OC-44 
Garden Grove 0.0 5.0 0.0 
Huntington Beach 14.0 20.0 15.0 
Mesa Consolidated WD 0.0 0.0 52.0 
Seal Beach 0.0 10.0 0.0 
Westminster 7.0 12.0 0.0 

Totals (cfs) 21.0 47.0 67.0 
Totals (MGD) 13.6 30.4 43.3 

 

Table 3 – Ownership by Reach WOCWBF#2 
Garden 
Grove Westminster Seal Beach 

Huntington 
Beach 

Total Reach 
No. 

cfs % cfs % cfs % cfs % cfs 
1 5 11 12 26 10 21 20 43 47 
2 0 0 12 29 10 24 20 48 42 
3 0 0 7 19 10 27 20 54 37 
4 0 0 2 6 10 31 20 63 32 
5 0 0 2 9 0 0 20 91 22 
6 0 0 0 0 0 0 20 100 20 

 

Simulations were set up to supply water by the proposed desalination facility to 
meet various demand scenarios.  

Table 4 – Simulated Flows for Each Scenario 
Flows (MGD) 

Scenario OC-44 
Pipeline to 
South OC 

HB OC-44 
Pipeline to 

HB 
WOCWBF#2

Pipelines 

HB 
Directly 

from PRC 
Total 

(MGD) 
1 43.2 3.6 0.0 3.2 50.0 
2 32.2 14.6 0.0 3.2 50.0 
3 24.6 22.2 0.0 3.2 50.0 
4 24.6 22.2 17.4 3.2 50.0 

Note: Scenarios 3 and 4 represent the extreme flows considered possible in the HB OC-44 pipeline. 
The actual flows in the HB OC-44 and WOCWBF#2 pipelines will likely be less than those shown. 
 

As shown in Table 4, Scenario 1 is the base scenario used in previous studies to 
establish the feasibility of supplying desalinated water to offset supplies from the 
EOCF#2 pipeline. For this study, Scenario 1 was used for comparison purposes. 
Note that for all scenarios it was assumed that Huntington Beach would take 5.0 cfs 
(3.2 MGD) from a location adjacent to the proposed desalination plant. 

Scenarios 2 and 3 analyzed two demand scenarios to supply water to Huntington 
Beach. The higher flow rate assumes a maximum velocity of 7 fps in the existing 
30-inch HB OC-44 pipeline. 

The last scenario simulates supplying water demands to cities north of Huntington 
Beach that are currently supplied by the WOCWBF#2 pipeline. These agencies 
include the cities of Garden Grove, Seal Beach and Westminster. This scenario 
uses the same pipelines as Scenarios 2 and 3, but this scenario requires a pumping 
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station to pump the water from the HB OC-35 pipeline into the WOCWBF#2 
pipeline. To consider the maximum flow rate and total dynamic head requirements, 
it was assumed that Huntington Beach was not taking any desalinated water. 

Required Improvements 
Improvements needed to allow desalinated seawater to replace supplies from the 
EOCF#2 have been addressed in previous studies. Therefore, this study focused on 
improvements needed to facilitate the use of desalinated seawater to replace 
supplies from the OC-9 and OC-35 connections. 

Improvements needed to supply desalinated water to Huntington Beach will require 
the following facilities: 

• A flow control station may be required to replace the existing station at the 
western end of the OC-44 Pipeline. The existing station may not have 
sufficient capacity for the increased flow rates that are proposed in this 
study. The existing station has an existing capacity of 15 cfs (9.7 MGD). 
Flows above this capacity may require station upgrades. The increased 
pressure to this station may also require station upgrades. 

• Pressure reducing valves located along the transmission mains to regulate 
the pressure entering Huntington Beach’s system. Pressures in the 
transmission pipelines near the desalination facility will see higher pressures 
than the current pressures. The existing normal operating pressure in the 
HB OC-44 pipeline is about 86 psi and this could increase to about 130 psi. 
To protect the distribution system from these higher pressures, pressure 
regulating valves are proposed along the HB OC-44, HB OC-9 and 
HB OC-35 pipelines.  

Improvements needed to supply desalinated water to Huntington Beach, Garden 
Grove, Seal Beach, and Westminster will require the following additional facilities: 

• Modifications to Huntington Beach’s existing pumping station located at the 
pressure regulating station along the OC-35 pipeline – The station will need 
to be modified to allow it to be used to pump water from the southern side of 
the station to the northern side. This will result in reverse flow in the existing 
pipeline. The maximum capacity of this station will be about 27.0 cfs 
(17.4 MGD) with a total dynamic head of about 190 feet. The actual pumping 
head required will depend on the pressure requirements by the respective 
agencies connected to the OC-35 pipeline.  

Results 
The model results indicate that it is hydraulically feasible to supply water to the 
Huntington Beach transmission mains from the proposed desalination plant. The 
existing Huntington Beach transmission pipelines have adequate hydraulic capacity 
to meet the various demand scenarios analyzed in this study, which limited the 
velocity in these pipelines to 7 fps. 

The simulations included demands for Huntington Beach that equaled their capacity 
from the OC-9 and OC-35 connections and the projected demands for the OC-44 
Pipeline. The total demands into Huntington Beach’s system were estimated to be 
about 39.5 cfs (25.5 MGD). However, this flow rate results in a velocity of about 
8 fps in the existing 30-inch diameter OC-44 pipeline. Given the velocity limitation 
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discussed earlier of 7 fps, the maximum flow rate that can be supplied through this 
pipeline is about 34.4 cfs (22.2 MGD). Therefore, flows through the OC-44 pipeline 
in Huntington Beach were limited to 34.4 cfs (22.2 MGD). 

With a supply rate from the desalination facility to Huntington Beach of 34.4 cfs 
(22.2 MGD), the model results indicate that the minimum pressure of 80 psi can be 
maintained at the north end of the WOCWBF#1 and WOCWBF#2 pipelines. This 
will require higher pressures in the transmission pipelines near the desalination 
facility compared to existing pressures. The existing pressure at the OC-44 
pressure regulating station is about 86 psi and the proposed pressure will increase 
to about 130 psi. 

An additional simulation was performed to determine if desalinated supplies could 
be provided to agencies along the WOCWBF#2 (north of the pressure regulating 
station on the HB OC-35 pipeline). However, as noted previously, due to velocity 
limitations, the maximum supply was limited to 34.4 cfs (22.2 MGD). The existing 
capacities within the WOCWBF#2 pipeline total 27 cfs (17.4 MGD). Since the 
existing capacity is less than the maximum, it was assumed that there could be 
demands added to this pipeline at some point in the future (note: the feasibility of 
this assumption was not verified as part of this study). To supply water to the north 
of the pressure regulating station on the HB OC-35 pipeline, modifications to 
Huntington Beach’s existing pumping station would be required.  The model 
reported the pumping station should be sized for a capacity of 12,100 gpm 
(17.4 MGD, 27.0 cfs) and a total dynamic head (TDH) of 190 feet.  The model 
indicated that the minimum pressure at the point where Huntington Beach receives 
water from the desalination plant is about 130 psi, which provides a pressure to the 
southern side of the pressure regulating station on the HB OC-35 pipeline of 80 psi. 

Summary of Findings 
This study has determined that the proposed use of water supplies from the 
proposed desalination plant in Huntington Beach using existing transmission 
pipelines is hydraulically feasible. However, more detailed studies are 
recommended prior to beginning any design related activities to verify assumptions 
and results from this study. The hydraulic analysis results indicate that a flow rate of 
up to 34.4 cfs (22.2 MGD) to Huntington Beach is feasible using mainly existing 
system facilities. Some additional improvements are required to regulate pressures 
into Huntington Beach’s transmission and distribution systems.  

To convey the desalinated water north of Huntington Beach to serve Garden Grove, 
Seal Beach and Westminster, the use of the OC-35 pipeline was analyzed and 
considered feasible. Modifications to the existing pumping station will be required 
for this scenario. The pressures for this scenario are not excessive and meet 
Huntington Beach’s minimum requirements on the southern side of the pressure 
regulating stations on the HB OC-9 and HB OC-35 pipelines.  
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